This research investigates the impact of atmospheric aerosols to initiate atmospheric corrosion of metallic surfaces. Fifteen years' primary (aerosol optical depth) dataset was obtained from the Multi-Angle Imaging Spectro-Radiometer (MISR). Aerosol loading were generated from the primary dataset. The component of the atmospheric aerosols was obtained from existing literature. A mathematical projection on the corrosion of metallic surfaces was done using spatial maps and secondary dataset. The yearly corrosion rate has doubled since 2004. Higher accuracy of the modified Faraday model can be achieved using ground dataset.
Introduction
The behavioral pattern of atmospheric aerosol particle in outdoor environments is largely known due to the knowledge of atmospheric forces that controls its transport and loading [1] [2] [3] . Aerosol loading concept describes the pattern which atmospheric aerosols are retained in the atmosphere for as long as their life time [4] [5] . The classification of atmospheric aerosols can be via its sizes and composition. Atmospheric aerosols are considered as
The behavioral pattern of atmospheric aerosol particle in outdoor environments is largely known due to the knowledge of atmospheric forces that controls its transport and loading [1] [2] [3] . Aerosol loading concept describes the pattern which atmospheric aerosols are retained in the atmosphere for as long as their life time [4] [5] . The classification of atmospheric aerosols can be via its sizes and composition. Atmospheric aerosols are considered as one of the main factor in atmospheric corrosion. This is because aerosols are composed of chemical compounds (e.g. SO2, CO, NO2, CO2) that initiates the corrosion processes in exposed metals ( Figure 1 ).
Figure 1: Atmospheric corrosion that is initiated by atmospheric particles
There are research works on how meteorological variables and environmental pollutants affect corrosion of metallic surfaces [6] [7] . The chemical reaction from pollutantsleading to corrosion is expressed in Figure 2 . Most aerosols are deposited near shorelines due to dispersion patterns that is assisted with wind activities [2] . Hence, aside the humidity in shorelines, atmospheric aerosols play vital role in corrosion [8] .
Figure 2: effects of environmental pollutants on corrosion
The primary data was obtained from Multi-angle Imaging Spectro-Radiometer (MISR). The secondary dataset was obtained using the West African regional scale dispersion model (WASDM) from the AOD dataset.
Materials and Methods
The research location is Dori in Burkina Faso. Dori is located on latitude 14.03°N and longitude 0.03°W. (Figure 1 ). The West African regional scale dispersion model (WASDM) was used to estimate the aerosol loading over a region. WASDM for aerosol loading is given as:
(1) a is atmospheric constant gotten from the fifteen years aerosol optical depth (AOD) dataset from MISR, n is the tunning constant, is the AOD of the area and is the aerosol loading.
The digital voltage and Angstrom parameters of the study area can be obtained from equations (2) and (3) respectively.
(
where I s the solar radiance over the SPM detector at wavelength λ = 555 nm, Io is the is a measure of solar radiation behind the atmosphere, R is the mean Earth-Sun distance in Astronomical Units, τ is the total optical depth (in this case, the average of the each month is referred to as the total AOD, and m is the optical air mass.
(3)
where α is the Angstrom parameter, τ is the aerosol optical depth, and λ is the wavelength. The radius of the particles for atmospheric aerosol and back-envelope was calculated using proposals by Kokhanovsky et al [9] . The analysis of equations (1) was done using the C++ codes. The atmospheric corrossion rate of metals over the Dori was calculated using the Faraday equation [10] . It is given as :
Where k is a conversion factor (3.27 x 10 6 μm·g·A -1 ·cm -1 ·yr -1 ), i corr is the corrosion current density in μA/cm² (calculated from the measurements of Rp), EW is the equivalent weight, and d is the density of Alloy 22 (8.69 g/cm³). Based on equation (4), the modification in the work is the inclusion of aerosol loading.
In this study, the corrosion current density of iron was considered and it is given as 3.2 x10 -3 μA/cm². The EW of iron is given as 27.9225.
Results and Discussion
The spatial distribution of the aerosol optical depth (AOD) was obtained from Multi-angle Imaging Spectro-Radiometer (MISR) is presented in Figure 3 . It shows that the impact of the atmospheric corrosion on metallic surfaces would be at the center of the city. The aerosol loading that was derived from the West African regional scale dispersion model (WASDM) is presented in Figure 4 . It can be shown that the wind activities over the region may shift the impact of atmospheric corrosion towards the north-east of the location. The angstrom exponent which describe the dependency of the AOD on wavelength is presented in Table 1 . The radius of particle (back of envelope calculation) is presented in Table 2 . Figure 5 presents the radius of particle (atmospheric aerosols). The sizes of aerosols determines the deposition rate of aerosols over an exposed metal surface. It can be inferred from the saptial distribution shown in Figure 5 that the sizes of aerosols follows same pattern as the AOD. The statistics of the AOD data presented in Table 3 . The corrosion rate over Dori on iron metallic surfaces is presented in Figure  6 . 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 2,000 Variance 0,016 0,013 0,031 0,038 0,040 0,042 0,040 0,043 0,030 0,038 0,090 0,041 0,056 0,028
It is observed that yearly corrosion rate has almost doubled since 2004. The highest corrosion rate is in 2006. Higher accuracy of the modified Faraday model can be achieved using ground dataset. Figure 6 : Yearly corrosion rate between 2000-2013
Conclusion
The yearly corrosion rate has almost doubled since 2004. Hence, atmospheric corrosion in regions of high aerosol loading is high. Higher accuracy of the modified Faraday model can be achieved using ground dataset.
